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In recent years, the situation surrounding smokers is gradually changing, due in part to rising tobacco
tax, the introduction of taspo to prevent underage smoking, as well as the revised law to reduce
secondhand smoke in public places. We use a mathematical model to analyze the population dynamics
of smokers, non-smokers and quitting smokers. We apply an epidemiological model and focus on the












3 (N) (Non-Smoker), (S) (Smoker), (Q)
(Quitting-Smoker)
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$\dot{N}=\mu T-\mu N-\sigma NS+\rho Q$ (1)
$\dot{S}=-\mu S+\sigma NS-\gamma NS$
$\mathscr{A}=-\mu Q+\gamma NS-\rho Q$
$\mu$ 1 $1/\mu$ $\sigma$ $N$ $S$
$\rho$ $Q$ $N$ $\gamma$ $S$ $N$
$\mu,$ $\sigma,$ $\rho,$ $\gamma\geq 0$
(T) (Total Population)
$\dot{T}=0$ , (2)
(1) ([3] 21.1, [2] $A4$ )
1 $N_{0},$ $S_{0},$ $Qo\geq 0$
$N(0)=N_{0},$ $S(O)=S_{0},$ $Q(O)=Q_{0}$
$N,$ $S,$ $Q$ $[0, \infty)$
$N(t),$ $S(t),$ $Q(t)\geq 0,$ $T(t)=T(O),$ $\forall t\geq 0$
$T$
$x= \frac{N}{T}$ , $y= \frac{S}{T}$ , $z= \frac{Q}{T}$ (3)
$N,$ $S,$ $Q$ (1)
$1=X+y+z$
$=\mu-\mu x-\sigma Txy+\rho z$ (4)
$\dot{y}=-\mu y+\sigma Txy-\gamma Txy$
$\dot{z}=-\mu z+\gamma Txy-\rho z$





$y’=-\nu y+xy-\theta xy$ (5)
$z’=-\nu z+\theta xy-\phi z$
36








$E_{\tau}=(x_{1}^{*},y_{1}^{*}, z_{1}^{*})=( \frac{\nu}{1-\theta},$ $\frac{(1-\theta-\nu)(\nu+\phi)}{\nu+\phi(1-\theta)}$ , $\frac{\theta\nu(1-\theta-\nu)}{(1-\theta)(\nu+\phi-\theta\phi)})$ (8)


















3 (5) $>1$ (I) $E_{0}$ (II) $E_{\tau}$
(I) (5) (12) $\alpha>0,$ $\beta>0$ Routh-Hurwitz
(13) $x^{*},$ $y^{*}$ $E_{0}$
$\beta=(\theta+\nu-1)(\nu+\phi)<0$
(II) (13) $x^{*}$ , y $*$ $\ovalbox{\tt\small REJECT}$ (8)
$\alpha=\frac{(1-\theta)(1+\phi)(\nu+\phi)}{\nu+\phi(1-\theta)}$
2 (7) $1-\theta-\nu>0$





$\theta,$ $\nu$ $\gamma/\sigma,$ $\mu/(\sigma T)$
3.2 $R0\leq 1$
2 $E_{0}$ $R_{0}<1$ $R_{0}=1$
$<1$ $E_{0}$
4 (5) $R_{0}<1$
(11) $\}$ $(x_{0}^{*}, y_{0}^{*})=(1,0)$




















3 $R_{0}\leq 1$ $E_{0}$
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